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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The valve element of the poppet valve which comes in one to fabricate the taking-a-seat side 
of the cone form prepared in the periphery, a stem in the air, and the umbrella part that has the skirt- 
board section of approximate circle drill type in the meantime by plastic working of a steel plate. 
[Claim 2] The valve element of the poppet valve which comes to fabricate said umbrella part by plastic 
working of a steel plate in one with a stem in the air in claim 1 . 

[Claim 3] The valve element of the poppet valve which closed the edge by the side of the umbrella of 
the stem of said hollow by covering device material in claim 2. 

[Claim 4] The valve element of the poppet valve which closed opening which considers as the hollow 
material of the owner bottom where the edge by the side of an umbrella part closes said stem in claim 2, 
and is formed in the side else by the axial head material equipped with the cotter slot 
[Claim 5] The valve element of the poppet valve which closed the opening edge of said umbrella part, 
was covered and was constituted from a lid in claim 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the valve element of a poppet valve suitable as an 

object for engines. 

[0002] 

[Description of the Prior Art] Conventionally, the poppet valve used in compressors of a piston crank 
type, such as an engine and a compressor, consists of a valve seat 1 3 prepared in opening of the aeration 
way 12 which leads to compression space 1 1, and a valve element 20 which collaborates with the valve 
seat 13, as drawing 6 shows. A valve element 20 has the umbrella part 21 which sits down to a valve 
seat 13, and the stem 22 which stands in a row to an umbrella part 21, and the engagement slot 23 for 
supporting a valve spring 17 through the valve cotter 14 and a retainer 15 is formed in the umbrella part 
2 1 of a stem 22, and the edge of the opposite side. And although a valve element 20 generally forges the 
alloy steel of high tension for the whole and is made, in what is used for an engine, it may consider as 
the quality of the material which is different by the umbrella and shaft side for heat-resistant 
improvement and lightweight-izing. Moreover, when special, sodium may be enclosed by making a 
shaft side hollow for a heatproof and lightweight-izing (the 2nd separate volume design section of the 
Society of Automotive Engineers of Japan issue automobile technical handbook the 73rd page). 
[0003] 

[Problem(s) to be Solved by the Invention] Since the valve element used for a compressor reciprocates 
at high speed, in order that lightweight-ization of a valve element may contribute to a miniaturization 
and lightweight-izing of the whole valve gear system, such as a valve spring and a cam follower, greatly, 
research for lightweight-izing of the quality of the material and structure which are used from the 
former, a configuration, the processing approach, heat treatment, etc. is done deeply. However, there are 
no limits in lightweight-ization of a valve gear system, and the ED for lightweight-izing is always called 
for. 
[0004] 

[Means for Solving the Problem] The above-mentioned technical problem is solved by fabricating in one 
the taking-a-seat side of the cone form prepared in the periphery, a stem in the air, and the umbrella part 
that has the skirt-board section of approximate circle drill type in the meantime by plastic working of a 
steel plate. There, it is desirable to fabricate said umbrella part in one by plastic working of a steel plate 
with a stem in the air. Moreover, it is much more desirable to close the edge by the side of the umbrella 

* 

of the stem of said hollow by covering device material. And said stem may be made into the hollow 
material of the owner bottom which closes the umbrella part side edge section, and opening formed in 
the valve-spring side may be closed and formed by the covering device material equipped with the cotter 
slot. Moreover, the opening edge of said umbrella part is closed, and it may cover and may constitute 
from a lid. 
[0005] 

[Function] [Claim 1] An umbrella part applies a valve element to a skirt board from the inside of the 



taking-a-seat section, it is made by thin meat, and meat omission of the inside is carried out greatly, 
moreover, while resulting [ from the taking-a-seat side which makes an umbrella part ] in a stem through 
the skirt-board section, ** currently made from the plate, and since all consist of curved surfaces, it has 
high rigidity. 

[Claim 2] As for a valve element, meat omission is continuously carried out not only to an umbrella part 

but from an umbrella part to a stem, and the gestalt is fabricated by plastic working. 

[Claim 3] Although the stem is made in midair, since the edge is closed by covering device material, 

there is no connection to compression space, and the volume in compression space is reduced. 

[Claim 4] The pars basilaris ossis occipitalis formed in the end of a stem is used as said covering device 

material. Moreover, since a cotter slot is made by axial head material, a stem is made further in a minor 

diameter. 

[Claim 5] An umbrella part serves as hollow completely and reduces the volume in compression space. 
[0006] 

[The mode of implementation of invention] Hereafter, the example of illustration of the invention in this 
application explains. Drawing 1 shows the important section of the piston crank form compressors 16, 
such as an engine which used the poppet valve 10 concerning this invention, or a compressor. As for the 
compressor 1 6, the 1 1 casks of compression space combustion chamber is formed on the inferior surface 
of tongue of the cylinder head, and the valve element 20 is formed in the inhalation-of-air way and 
exhaust air way as an aeration way 12, respectively. In addition, 17 is a valve spring and always 
energizes a valve element 20 in the direction of closing through a retainer 15 and a cotter 14. The valve 
train cam with which 1 8a makes a valve gear system, and 1 8b are a rocker arm and a hydraulic rushes 
adjuster with which 1 8c makes the supporting point of rocker-arm 1 8b. 

[0007] A valve element 20 carries out press forming of the steel plate, as drawing 2 shows, and the 
umbrella part 21 containing taking-a-seat side 21a, a stem 22, and the engagement slot 23 are fabricated 
in one. Deep drawing of the steel plate of one sheet is carried out, a stem 22 is formed and, subsequently 
press forming of the part (not shown) of wrinkle prevention of a last process is carried out. Namely, 
taking-a-seat side 21a of a truncated-cone form, While forming the umbrella part 21 which consists of 
smooth skirt-board section 21b which connects the taking-a-seat side 21a with a stem 22, plastic 
formation of the engagement slot 23 is carried out by carrying out spinning of the periphery to the other 
end of a stem 22. In addition, neither the sliding surface of stem 22 periphery nor said taking-a-seat side 
21a needs to say carrying out polish finishing as usual. By fabricating a valve element 20 in this 
configuration, manufacture by plastic working of a valve element 20 becomes easy, and also a valve 
element 20 is lightweight-ized, a valve spring 17 can be made [ thin ] light, and also the components of 
valve gear systems, such as rocker-arm 1 8b, can be made lightweight. 

[0008] Drawing 3 shows other modes of a valve element 20. In ****, by closing the lower limit section 
of a stem 22 by the covering device material 24, it prevented that the compressed air in compression 
space 1 1 entered to the inside of a stem 22, and the fall of the compression pressure in compression 
space 1 1 is prevented. The part close to skirt-board section 21b of a stem 22 is thickly fabricated in this 
mode a little, as B shows among drawing, the covering device material 24 is pressed fit in this part, and 
the melting point is soldered by brazing spider 800 degrees C or more. The stress concentration of the 
continuation part of a stem 22 and skirt-board section 21b is avoided, and high reinforcement is secured 
by this. 

[0009] As drawing 4 shows, as for the means which closes the lower limit section of said stem 22, it is 
also effective to use an umbrella part 21 as a stem 22 and another object, and to close by the umbrella 
part 21.In****,asC shows among drawing, opening which makes the lower limit section of a stem 22 
is extracted, and it considers as a minor diameter, fits into annular section 21c which follows skirt-board 
section 21b of an umbrella part 21 in the part, and has soldered like the above. In addition, there is an 
umbrella part 21 in metallurgy, it is in it, it is made for press forming to be carried out independently, to 
apply an end plate 25 to opening of the major diameter which makes an umbrella part 21, and to put it 
on by welding and soldering, and is closed in plastic working by processing. In this case, it is effective 
to reinforce the end plate 25 which receives a high pressure by rib 25b prepared in the rear face, or to 



prepare air hole 25a of a minor diameter in said end plate 25, and to reduce the differential pressure of a 
front flesh side, when raising endurance. Moreover, case [ whose gas pressure is / like the engine which 
is high temperature ], it is desirable to cast Stellite, others, and a heat-resistant metal for an umbrella part 
2 1 , and to add and make required machining. 

[0010] Since a stem 22 is made into the configuration in which the end carried out opening for the sake 
of the convenience fabricated by plastic working, the closed side is constituted from a mode of drawing 
2 - drawing 4 as a rocker-arm 18b side, but this configuration is not indispensable, and as drawing 5 
shows, it may constitute an opening side as a rocker-arm 18b side. In ****, the side with bottom plate 
22a of a stem 22 is soldered at the umbrella part 21, consequently bottom plate 22a is considered as 
substitution of said covering device material 24. and the high energy machined by the opening edge of a 
stem 22 — the axial head material 26 with the dense engagement slot 23 is fitted in, and it has soldered 
like the above. Thus, the valve element 20 of the poppet valve which carried out plastic shaping with the 
minimum components is obtained. 
[0011] 

[Effect of the Invention] According to invention of claim 1, when the taking-a-seat side and the skirt- 
board section which make an umbrella: part carry out plastic working of the steel plate, it is fabricated in 
one, and since they are constituted by the continuous curved surface, they are lightweight and can make 
[ rigid ] the umbrella part of a valve element high. Moreover, by combining this with a stem, it is 
lightweight and a rigid high valve element is obtained. Since the umbrella part and stem which make a 
valve element are manufactured in one by press forming of a steel plate according to invention of claim 
2, as compared with the poppet valve of the conventional forging, manufacture is easy and can 
manufacture a valve element lightweight. Consequently, the inertial mass of a valve gear system can be 
reduced sharply, and the upper limit of the operating speed of a reciprocating engine can be accelerated 
sharply. According to invention of claim 3, since the inside of a stem in the air and the inside of 
compression space are intercepted by covering device material, even if it carries out extraction and 
adopts a lightweight stem, there is no fall of the compression ratio accompanying it. According to 
invention of claim 4, since the stem itself is used as covering device material which intercepts the inside 
of the inside of a stem in the air, and compression space, it stops requiring exceptional components and 
the structure of a valve element becomes easy. Moreover, since opening is left behind to the axis end of 
a stem, there is no exceptional difficulty in the manufacture, the opening is used for installation of axial 
head material, and the fiitility of it is lost. In spite of having the gestalt to which the umbrella part carried 
out press forming of a taking-a-seat side and the skirt-board section according to invention of claim 5, 
the opening closes, it is closed with a lid, and the fault which makes the compression ratio in 
compression space low is lost. 

■ 
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TECHNICAL FIELD 

[Industrial Application] This invention relates to the valve element of a poppet valve suitable as an 
object for engines. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, the poppet valve used in compressors of a piston crank 
type, such as an engine and a compressor, consists of a valve seat 13 prepared in opening of the aeration 
way 12 which leads to compression space 11, and a valve element 20 which collaborates with the valve 
seat 13, as drawing 6 shows. A valve element 20 has the umbrella part 21 which sits down to a valve 
seat 13, and the stem 22 which stands in a row to an umbrella part 21, and the engagement slot 23 for 
supporting a valve spring 17 through the valve cotter 14 and a retainer 15 is formed in the umbrella part 
21 of a stem 22, and the edge of the opposite side. And although a valve element 20 generally forges the 
alloy steel of high tension for the whole and is made, in what is used for an engine, it may consider as 
the quality of the material which is different by the umbrella and shaft side for heat-resistant 
improvement and lightweight-izing. Moreover, when special, sodium may be enclosed by making a 
shaft side hollow for a heatproof and lightweight-izing (the 2nd separate volume design section of the 
Society of Automotive Engineers of Japan issue automobile technical handbook the 73rd page). 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to invention of claim 1, when the taking-a-seat side and the skirt- 
board section which make an umbrella part carry out plastic working of the steel plate, it is fabricated in 
one, and since they are constituted by the continuous curved surface, they are lightweight and can make 
[ rigid ] the umbrella part of a valve element high. Moreover, by combining this with a stem, it is 
lightweight and a rigid high valve element is obtained. Since the umbrella part and stem which make a 
valve element are manufactured in one by press forming of a steel plate according to invention of claim 
2, as compared with the poppet valve of the conventional forging, manufacture is easy and can 
manufacture a valve element lightweight. Consequently, the inertial mass of a valve gear system can be 
reduced sharply, and the upper limit of the operating speed of a reciprocating engine can be accelerated 
sharply. According to invention of claim 3, since the inside of a stem in the air and the inside of 
compression space are intercepted by covering device material, even if it carries out extraction and 
adopts a lightweight stem, there is no fall of the compression ratio accompanying it. According to 
invention of claim 4, since the stem itself is used as covering device material which intercepts the inside 
of the inside of a stem in the air, and compression space, it stops requiring exceptional components and 
the structure of a valve element becomes easy. Moreover, since opening is left behind to the axis end of 
a stem, there is no exceptional difficulty in the manufacture, the opening is used for installation of axial 
head material, and the ftrtility of it is lost. In spite of having the gestalt to which the umbrella part carried 
out press forming of a taking-a-seat side and the skirt-board section according to invention of claim 5, 
the opening closes, it is closed with a lid, and the fault which makes the compression ratio in 
compression space low is lost. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Since the valve element used for a compressor reciprocates 
at high speed, in order that lightweight-ization of a valve element may contribute to a miniaturization 
and lightweight-izing of the whole valve gear system, such as a valve spring and a cam follower, greatly, 
research for lightweight-izing of the quality of the material and structure which are used from the 
former, a configuration, the processing approach, heat treatment, etc. is done deeply. However, there are 
no limits in lightweight-ization of a valve gear system, and the ED for lightweight-izing is always called 
for. 
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MEANS 



[Means for Solving the Problem] The above-mentioned technical problem is solved by fabricating in one 
the taking-a-seat side of the cone form prepared in the periphery, a stem in the air, and the umbrella part 
that has the skirt-board section of approximate circle drill type in the meantime by plastic working of a 
steel plate. There, it is desirable to fabricate said umbrella part in one by plastic working of a steel plate 
with a stem in the air. Moreover, it is much more desirable to close the edge by the side of the umbrella 
of the stem of said hollow by covering device material. And said stem may be made into the hollow 
material of the owner bottom which closes the umbrella part side edge section, and opening formed in 
the valve-spring side may be closed and formed by the covering device material equipped with the cotter 
slot. Moreover, the opening edge of said umbrella part is closed, and it may cover and may constitute 
from a lid. 
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OPERATION 



[Function] [Claim 1] An umbrella part applies a valve element to a skirt board from the inside of the 
taking-a-seat section, it is made by thin meat, and meat omission of the inside is carried out greatly, 
moreover, while resulting [ from the taking-a-seat side which makes an umbrella part ] in a stem through 
the skirt-board section, * * currently made from the plate, and since all consist of curved surfaces, it has 
high rigidity. 

[Claim 2] As for a valve element, meat omission is continuously carried out not only to an umbrella part 

but from an umbrella part to a stem, and the gestalt is fabricated by plastic working. 

[Claim 3] Although the stem is made in midair, since the edge is closed by covering device material, 

there is no connection to compression space, and the volume in compression space is reduced. 

[Claim 4] The pars basilaris ossis occipitalis formed in the end of a stem is used as said covering device 

material. Moreover, since a cotter slot is made by axial head material, a stem is made further in a minor 

diameter. 

[Claim 5] An umbrella part serves as hollow completely and reduces the volume in compression space. 
[0006] 

[The mode of implementation of invention] Hereafter, the example of illustration of the invention in this 
application explains. Drawing I shows the important section of the piston crank form compressors 16, 
such as an engine which used the poppet valve 1 0 concerning this invention, or a compressor. As for the 
compressor 16, the 11 casks of compression space combustion chamber is formed on the inferior surface 
of tongue of the cylinder head, and the valve element 20 is formed in the inhalation-of-air way and 
exhaust air way as an aeration way 12, respectively. In addition, 17 is a valve spring and always 
energizes a valve element 20 in the direction of closing through a retainer 15 and a cotter 14. The valve 
train cam with which 1 8a makes a valve gear system, and 1 8b are a rocker arm and a hydraulic rushes 
adjuster with which 1 8c makes the supporting point of rocker-arm 1 8b. 

[0007] A valve element 20 carries out press forming of the steel plate, as drawing 2 shows, and the 
umbrella part 21 containing taking-a-seat side 21a, a stem 22, and the engagement slot 23 are fabricated 
in one. Deep drawing of the steel plate of one sheet is carried out, a stem 22 is formed and, subsequently 
press forming of the part (not shown) of wrinkle prevention of a last process is carried out. Namely, 
taking-a-seat side 21a of a truncated-cone form, While forming the umbrella part 21 which consists of 
smooth skirt-board section 21b which connects the taking-a-seat side 21a with a stem 22, plastic 
formation of the engagement slot 23 is carried out by carrying out spinning of the periphery to the other 
end of a stem 22. In addition, neither the sliding surface of stem 22 periphery nor said taking-a-seat side 
21a needs to say carrying out polish finishing as usual. By fabricating a valve element 20 in this 
configuration, manufacture by plastic working of a valve element 20 becomes easy, and also a valve 
element 20 is lightweight-ized, a valve spring 17 can be made [ thin ] light, and also the components of 
valve gear systems, such as rocker-arm 1 8b, can be made lightweight. 

[0008] Drawing 3 shows other modes of a valve element 20. In ****, by closing the lower limit section 
of a stem 22 by the covering device material 24, it prevented that the compressed air in compression 
space 1 1 entered to the inside of a stem 22, and the fall of the compression pressure in compression 



space 1 1 is prevented. The part close to skirt-board section 21b of a stem 22 is thickly fabricated in this 
mode a little, as B shows among drawing, the covering device material 24 is pressed fit in this part, and 
the melting point is soldered by brazing solder 800 degrees C or more. The stress concentration of the 
continuation part of a stem 22 and skirt-board section 21b is avoided, and high reinforcement is secured 
by this. 

[0009] As drawing 4 shows, as for the means which closes the lower limit section of said stem 22, it is 
also effective to use an umbrella part 21 as a stem 22 and another object, and to close by the umbrella 
part 21.In****,asC shows among drawing, opening which makes the lower limit section of a stem 22 
is extracted, and it considers as a minor diameter, fits into annular section 21c which follows skirt-board 
section 21b of an umbrella part 21 in the part, and has soldered like the above. In addition, there is an 
umbrella part 2 1 in metallurgy, it is in it, it is made for press forming to be carried out independently, to 
apply an end plate 25 to opening of the major diameter which makes an umbrella part 21, and to put it 
on by welding and soldering, and is closed in plastic working by processing. In this case, it is effective 
to reinforce the end plate 25 which receives a high pressure by rib 25b prepared in the rear face, or to 
prepare air hole 25a of a minor diameter in said end plate 25, and to reduce the differential pressure of a 
front flesh side, when raising endurance. Moreover, case [ whose gas pressure is / like the engine which 
is high temperature ], it is desirable to cast Stellite, others, and a heat-resistant metal for an umbrella part 
2 1 , and to add and make required machining. 

[0010] Since a stem 22 is made into the configuration in which the end carried out opening for the sake 
of the convenience fabricated by plastic working, the closed side is constituted from a mode of drawing 
2 - drawing 4 as a rocker-arm 1 8b side, but this configuration is not indispensable, and as drawing 5 
shows, it may constitute an opening side as a rocker-arm 18b side. In ****, the side with bottom plate 
22a of a stem 22 is soldered at the umbrella part 21, consequently bottom plate 22a is considered as 
substitution of said covering device material 24. and the high energy machined by the opening edge of a 
stem 22 - the axial head material 26 with the dense engagement slot 23 is fitted in, and it has soldered 
like the above. Thus, the valve element 20 of the poppet valve which carried out plastic shaping with the 
minimum components is obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the compressor in which one example of the invention in this 
application is shown. 

[Drawing 2] It is drawing of longitudinal section of the direction of an axis taking out and showing the 
poppet valve which is the important section, 

[Drawing 3] It is drawing of longitudinal section of drawing 2 showing a modification. 
[Drawing 4] Furthermore, it is drawing of longitudinal section of drawing 2 showing the modification. 
[Drawing 5] Furthermore, it is drawing of longitudinal section of drawing 2 showing the modification. 
[Drawing 6] It is drawing of longitudinal section of drawing 1 showing the conventional compressor. 
[Description of Notations] 

1 0 Poppet Valve 

1 1 Compression Space 

12 Aeration Way 

13 Valve Seat 

14 Valve Cotter 

1 5 Retainer 

16 Compressor 

17 Valve Spring 

1 8a Valve train cam 

1 8b Rocker arm 

18c A hydraulic rushes adjuster 

20 Valve Element 

21 Umbrella Part 
21a Taking-a-seat side 
21b Skirt-board section 

22 Stem 

22a Bottom plate 

23 Engagement Slot 

24 Covering Device Material 

25 End Plate 
25a Air hole 
25b Rib 

26 Axial Head Material 
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[Procedure revision] 

piling Date] September 3, Heisei 13 (2001 . 9.3) : 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1 ] The valve element of the poppet valve which comes in one to fabricate the taking-a-seat side 
of the cone form prepared in the periphery, a stem in the air, and the umbrella part that has the skirt- 
board section of approximate circle drill type in the meantime by plastic working of a steel plate. 
[Claim 2] The valve element of the poppet valve which comes to fabricate said umbrella part by plastic 
working of a steel plate in one with a stem in the air in claim 1 . 
[Procedure amendment 2] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0004 
[Method of Amendment] Modification 
[Proposed Amendment] 



[0004] 

[Means for Solving the Problem] The above-mentioned technical problem is solved by fabricating in one 

the taking-a-seat side of the cone form prepared in the periphery, a stem in the air, and the umbrella part 

that has the skirt-board section of approximate circle drill type in the meantime by plastic working of a 

steel plate. There, it is desirable to fabricate said umbrella part in one by plastic working of a steel plate 

with a stem in the air. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0005 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0005] 

[Function] [Claim 1] An umbrella part applies a valve element to a skirt board from the inside of the 
taking-a-seat section, it is made by thin meat, and meat omission of the inside is carried out greatly, 
moreover, while resulting [ from the taking-a-seat side which makes an umbrella part ] in a stem through 
the skirt-board section, ** currently made from the plate, and since all consist of curved surfaces, it has 
high rigidity. 

[Claim 2] As for a valve element, meat omission is continuously carried out not only to an umbrella part 

but from an umbrella part to a stem, and the gestalt is fabricated by plastic working. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 1 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0011] 

[Effect of the Invention] According to invention of claim 1 , when the taking-a-seat side and the skirt- 
board section which make an umbrella part carry out plastic working of the steel plate, it is fabricated in 
one, and since they are constituted by the continuous curved surface, they are lightweight and can make 
[ rigid ] the umbrella part of a valve element high. Moreover, by combining this with a stem, it is 
lightweight and a rigid high valve element is obtained. Since the umbrella part and stem which make a 
valve element are manufactured in one by press forming of a steel plate according to invention of claim 
2, as compared with the poppet valve of the conventional forging, manufacture is easy and can 
manufacture a valve element lightweight. Consequently, the inertial mass of a valve gear system can be 
reduced sharply, and the upper limit of the operating speed of a reciprocating engine can be accelerated 
sharply. There is which effectiveness. 
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